Hematopoietic precursor cells within the yolk sac tumor component are the source of secondary hematopoietic malignancies in patients with mediastinal germ cell tumors.
Patients with mediastinal germ cell tumors (MGCT) have a high incidence of hematologic malignancies unrelated to cytotoxic chemotherapy. It has been suggested that these leukemic conditions originate from a MGCT progenitor cell capable of undergoing non-germ cell (hematopoietic) differentiation. To assess this hypothesis, histologic material from six patients with MGCTs associated with leukemia was examined using monoclonal and polyclonal antibodies capable of labeling cells of the different marrow cell lineages. Morphologically identifiable hematologic cells were found within the yolk sac tumor component of the MGCT in four of these patients. In three of the four cases, the cells consisted of poorly differentiated blast cells, whereas in the fourth, clusters of erythroblasts were identified. The leukemic cells within the MGCT and in the bone marrow had similar morphology, constant expression of the early progenitor cell marker CD34, and variable expression of more mature myeloid, monocytic, erythroid, and megakaryocytic markers. Three cases expressed p53, a nuclear protein associated with neoplastic transformation in a wide range of malignancies, including testicular cancers, but which rarely is reported in leukemias. Karyotype of the leukemia was assessed in five cases: two showed an i(12p), a cytogenetic marker of GCT not identified in the usual cases of leukemia. The results support the hypothesis that these leukemic conditions originate in the MGCT through a mechanism of differentiation from a yolk sac tumor-derived progenitor cell, with subsequent homing to the marrow.